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how do they relate to the ubiquitin system, and for that did not disprove Mendel's rules; they only indicated
exceptions or variations to those rules.matter, how did protein conjugation get started in the
first place? The issues raised in the past decade of The book is organized into ten short chapters. The
first two are extremely basic descriptions of Mendel'subiquitin research may well take another to solve.
laws of inheritance, DNA as genetic material, and the
concept that mutations in DNA cause inherited humanMike Tyers
diseases. Due to their basic nature, these chapters canProgram in Molecular Biology and Cancer
be skipped by biologists. However, the layperson wouldSamuel Lunenfeld Research Institute
find them a useful introduction to the other chapters.Mount Sinai Hospital
Chapter 3 describes how deviations from the MendelianToronto M5G 1X5
paradigm can be explained with the phenomena of vari-Canada
able expressivity, variation in the age of onset, dis-
cordance in monozygotic twins, nonpenetrance, prefer-
ential parental transmission, phenotypic ascertainment
errors, modifying genes, or multifactorial inheritance.
Genetics and Epigenetics This chapter, as well as chapter 4, which describes er-
rors of chromosomal transmission such as trisomy andof Human Diseases
monosomy, provides an introduction to classical con-
cepts. What is equally useful here is that all concepts
Non-Mendelian Genetics in Humans are described in the context of human disease. The next
By Harry Ostrer chapter on sex chromosome transmission highlights the
New York: Oxford University Press (1998). 202 pp. importance of differentiated X and Y chromosomes in
$39.95 regard to X chromosome inactivation and to the identifi-
cation of the SRY gene that plays a critical role in male
Is there a need for a short book on non-Mendelian genet- development. As another exception to Mendel's rules,
ics highlighting examples of human diseases that is de- the chapter on mitochondrial inheritance describes
signed for a ªstudent, a geneticist, a science writer or an traits that are exclusively transmitted by the mother.
intellectually curious person who is seeking a systematic Studies of such traits have explained unusual inheri-
discussion in a single book?º (p. ix). The answer is a tance patterns due to variations of the mitochondrial
definitive yes. Non-Mendelian Genetics in Humans is genome. Such sequence polymorphisms have been
written by an expert whose major field of research con- used to deduce ethnic and geographical origin and the
cerns human diseases due to defects in genomic im- migration pattern of the human race.
printing. This book is the latest addition to the valuable Chapters 7 to 10 cover the most interesting new ob-
educational series of monographs on medical genetics servations. To discuss them in a wider scope, I will
published by the Oxford University Press. expand on some of the issues presented in the book.
Ostrer appears to have four goals in assembling the One of the most exciting and rapidly developing areas
book. The first is to teach the intricacies of the field in the field is that of genomic imprinting. Genomic im-
of human genetics to nonexperts including beginning printing is a phenomenon whereby only one of the two
students who may wish to pursue this line of research alleles of a locus is expressed, and the unexpressed
as a career. The second is to illustrate the fast pace at (imprinted) allele depends on which parent it originates
which this field is moving; it will receive a further major from. This effect is due to differential modification of
boost once the entire human genome is sequenced. The specific genes during their transmission via oocyte or
third is to convey information about the discoveries of spermatocyte. Consequently, the diploid genome es-
new and unusual forms of inheritance (e.g., prion-like sentially acts as a haploid for certain loci. Since only
inheritance), suggesting that the field will remain at the 3% of the human genome is expressed, most DNA se-
forefront as new principles of genetics wait to be discov- quences must somehow be kept ªsilent.º Just as it is
ered. The fourth is to provide an expanded list of refer- essential to activate specific genes for cell growth and
ences. differentiation, it is crucial to repress the unwanted ex-
Although the book has a broad scopeÐa diversity of pression of other genes in a cell-type-specific fashion.
diseases and genetic mechanisms are presentedÐthere In fact, developmental biologists parted ways from tradi-
is a unifying theme in explaining the etiology of human tional genetics in the 1940s when they imagined that
diseases with genetic and epigenetic mechanisms, something other than genes must be critical for develop-
which are discussed in the context of violations of Men- ment, since all cells contain the same set of genes but
delian laws of inheritance. These violations and their produce a diverse array of cell types. Luckily, the discov-
molecular nature were initially discovered by studies ery of gene regulation in the prokaryote E. coli by Jacob
with model organisms, such as Drosophila and plants, and Monod came to the rescue to bridge the gap be-
where breeding between selected parents allows one tween these disciplines. Moving up the evolutionary lad-
to produce large numbers of progeny, making rigorous der from prokaryotes, there is a need for maintaining
statistical analysis possible. The first violation estab- stable states of gene expression during the develop-
lished the phenomenon of sex-linked inheritance. It is ment of eukaryotes. Although imprinting was first dis-
humbling to note that genetic linkage was initially dis- covered in other systems, such as plants, studies of
covered as a violation to Mendel's second law of inde- transgene expression in mammals, notably in mice, con-
vincingly showed that it is a widespread phenomenon.pendent segregation of genes. In reality, these violations
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Historically, imprinting was identified in genetic crosses such complex disorders remains unknown. In this con-
where different outcomes depended on whether the muta- text, a short discussion should have been incorporated
tion was contributed by the mother or the father. The for an extremely active area of research on the genetics
book presents many interesting human cases. For ex- of psychiatric diseases. I particularly enjoyed the specu-
ample, inheritance of deletions of a region of chromo- lations of how genetic processes may be inherently vari-
some 15 (15q 11±13) from the father leads to Prader- able or stochastic in occurrence. An interesting exam-
Willi syndrome, whereas deletions in the same region ple, which is not quoted in the book, is the evidence for
inherited from the mother cause Angelman syndrome. a genetically determined random component in specifi-
These studies established that the proximal region of cation of human hand preference (Klar, Cold Spr. Harb.
the long arm of chromosome 15 is subject to both pater- Symp. 61, 59±65, 1996).
nal and maternal imprinting. Expression of several other In summary, this book presents marvelously succinct
genes such as IGF2, KIP2, SNRPN, and IPW are also summaries on the current state of knowledge of genetics
subject to imprinting. Defects in imprinting due to chro- and epigenetic etiology of human diseases. The field of
mosomal recombination or the inheritance of both al- geneticsÐlet alone the more esoteric field of epigenet-
leles from one parent can also result in human diseases, icsÐis usually so specialized that comprehension is ex-
including some types of cancer. Although imprinting pected to be difficult to outsiders. However, the easy-
was discovered because of the parent-of-origin effect reading style and the matching of each genetic principle
on the expression of certain genes, similar to violations with a corresponding human disease conveys a sense
of Mendel's rules, exceptions to the rule of parental of purpose, prodding one to continue reading the book
effect on imprinting have been recently discovered. Im- to completion. The transition between chapters is partic-
printing is likely to be one of the important mechanisms ularly smooth; consequently, one enjoys the seamless
of regulating genes in a heritable fashion in order to flow in the progression of ideas. Being a short book, it
maintain specific states of gene expression through mul- can be read in two to three sittings. A strong point of
tiple cell divisions in somatic cells during development. the book consists of an up-to-date list of references: of
More cases of monoallelic expression not subject to 195 pages of text, 58 are devoted to references. Other
the parent-of-origin effect have been discovered. They than the author's intended readership, geneticists en-
include the historical case of X chromosome inactiva- gaged in other areas of research should be interested
tion, regulation of IL2 and IL4 expression, and the fact in owning this book. Of particular usefulness is the provi-
that in the sensory neurons of the olfactory epithelium
sion of an introduction to the field and the identification
only a single allele among hundreds of olfactory receptor
of key references for further review of the rapidly ex-
genes is expressed (reviewed by Ohlsson et al., Trends
panding field. I am not aware of a similar concise bookGenet. 14, 435±438, 1998). In the past, one hallmark of
covering human diseases from this perspective. Willimprinting appeared to consist of erasure of the old
such a book in the future contain chapters on Lamarck-imprint and the generation of a new one at each meiosis.
ian inheritance and human cloning, since both pro-This model has been challenged by recent studies show-
cesses constitute interesting examples of propagatinging that the imprint of certain genes is not erased during
or erasing imprints?meiosis in fission yeast and Drosophila (reviewed by
Klar, Trends Genet. 14, 299±301, 1998). In these cases,
Amar J. S. Klar, Ph.D.the unit of inheritance is the DNA plus an associated
Gene Regulation and Chromosome Biology Laboratoryepigenetic event, which is probably due to the assembly
of a heritable chromatin structure. Such meiotic stability NCIÐFrederick Cancer Research and
of an epigenetic state may cause a transgenerational Development Center
modulation of gene expression. For example, a meta- Frederick, Maryland 21702±1201
bolic response of the parent to environmental stresses,
such as nutrition or exposure to certain drugs, may mod-
ify the heritable imprint and could provide an explanation
for a Lamarckian-like inheritance of acquired traits.
Imprinting: The Facts Ma'am, JustThus, imprinting accounts for phenotypes that are sensi-
tive to gene dosage. However, an alternative model of the Facts
imprinting that explains the control of yeast mating type
is erroneously interpreted in the book (p. 138), since it Genomic Imprinting
is due to a very different phenomenon of mating-type Edited by Wolf Reik and Azim Surani
switching where two different (but both expressed)
Oxford: IRL Press (1997). 272 pp. $125.00
genes occupy a specific allelic position. Chapters 8 and
9 also describe several exciting new discoveries asso-
Genomic imprinting has stimulated increasing interestciated with the accelerated rates of mutations due to
in the past decade. The initial fascination with imprintinggenetic defects in DNA mismatch repair, trinucleotide
was primarily due to its apparent exception to the rulesrepeat expansion, and disease progression due to inher-
of Mendelian inheritance. The vast majority of genes areitance of viruses and prions. The last chapter discusses
expressed from both parental alleles, whereas imprintedcases where familial clustering of a disease is found,
genes are expressed from only one parental allele.but transmission is not explained by the Mendelian ra-
Which allele is expressed is dependent upon parentaltios. Such multifactorial cases are postulated to result
inheritance. This dependence on the parental origin dis-from mutations in multiple genes combined with envi-
ronmental effects. The precise mode of inheritance of tinguishes imprinting from other forms of monoallelic
